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6XVWDLQDEOH ODQGPDQDJHPHQW6/0 UHIHUV WRSUDFWLFHV DQG WHFKQRORJLHV WKDW DLP WR LQWHJUDWH WKHPDQDJHPHQWRIODQGZDWHU
ELRGLYHUVLW\DQGRWKHUHQYLURQPHQWDO UHVRXUFHV WRPHHWKXPDQQHHGVZKLOHHQVXULQJ WKH ORQJWHUPVXVWDLQDELOLW\RIHFRV\VWHP
VHUYLFHVDQGOLYHOLKRRGV$FFRUGLQJWR5RPDQLDQVFLHQWLILFPHWKRGRORJ\K\GURWHFKQLFDOPHDVXUHVDOVRLQFOXGHODQGUHFODPDWLRQ
DQGLPSURYHPHQWV\VWHPVDVLUULJDWLRQODQGGUDLQDJHDQGVRLOHURVLRQFRQWUROZRUNV7KHLQWHJUDWLRQRIODQGUHFODPDWLRQZRUNVLQ
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 7KH DSSOLHG K\GURWHFKQLFDO RSWLRQV WR DGGUHVV FOLPDWH LPSDFWV LQ DJULFXOWXUH KDYH RIWHQ EHHQ FRQVLGHUHG DV
DGDSWDWLRQ VWUDWHJLHV WR FOLPDWH YDULDELOLW\ >@ ,Q WKH FRQWH[W RI LQFUHPHQWDO FOLPDWH FKDQJH WKH OLPLWV WR VXFK
DSSURDFKHVQHHG WREHEHWWHUXQGHUVWRRG>@DQG WKHLU LQWHUDFWLRQVZLWKWKHSURYLVLRQRIRWKHUHFRV\VWHPVHUYLFHV
EHFRPHVPRUHLPSRUWDQW>@
 7ZRPDLQFDXVHVRIODQGVGHJUDGDWLRQDUHZDWHUVFDUFLW\DQGZDWHUH[FHVVZDWHUORJJLQJZKLFKKDYHDQHJDWLYH
LPSDFW RQ DJULFXOWXUDO SURGXFWLRQV DQG FDQ EH PDQDJHG ZLWK WKH KHOS RI DSSOLHG K\GURWHFKQLFDO PHDVXUHV DQG





7KH WKUHDWV IURP FOLPDWH FKDQJH GLVSXWHV RYHUZDWHU WKH ORVV RI ELRGLYHUVLW\ ORVV D ILHUFH FRPSHWLWLRQ RQ ODQG
UHVRXUFHVHWFDOOZLOOOHDGWRDQLQFUHDVHGGHPDQGIRUVXVWDLQDEOHODQGPDQDJHPHQW6/0LQWKHIXWXUH1HWZRUNV
OLNH:2&$7FRQILUPHGWKDW6/0KHOSVWRSUHYHQWGHVHUWLILFDWLRQWRLQFUHDVHELRGLYHUVLW\HQKDQFHIRRGVHFXULW\DQG





SODQQHG GHYHORSPHQW GLVWULEXWLRQ DQG XVH RI ZDWHU UHVRXUFHV WR PHHW SUHGHWHUPLQHG DJULFXOWXUDO REMHFWLYHV
0RUHRYHU WKH FKDOOHQJHV WR ZDWHU JR IUHTXHQWO\ WRJHWKHU ZLWK WKH FKDOOHQJHV WR ODQG UHVRXUFHV $JULFXOWXUDO
PDQDJHPHQW RSWLRQV LQFOXGH ODQG DQG VRLO PDQDJHPHQW DSSURDFKHV DQG GHFLVLRQ VXSSRUW WRROV 7KH DGRSWLRQ RI
VXVWDLQDEOHODQGPDQDJHPHQWRSWLRQVZLOOSURYLGHFRQVLGHUDEOHZLQZLQEHQHILWVIRUFOLPDWHFKDQJHPLWLJDWLRQDQG
VRLOSURGXFWLYLW\
 $QRWKHU LPSRUWDQW DVSHFW UHVXOWHG IURP WKH UHODWLRQ EHWZHHQ DSSOLHG K\GURWHFKQLFV DQG VXVWDLQDEOH ODQG
PDQDJHPHQW LV FRQYH\DQFH HIILFLHQF\ &RQYH\DQFH HIILFLHQF\ LV D WHUP XVHG IRU WKH HIILFLHQF\ RI WKH QHWZRUNV
DVVRFLDWHGZLWKZDWHUGLVWULEXWLRQIRUH[DPSOHIRUDJULFXOWXUDOSXUSRVHV7KHUHLVDFRQVLGHUDEOHDPRXQWRIHYLGHQFH
RQ HFRV\VWHP VHUYLFHV JUHHQ LQIUDVWUXFWXUHV DQG QDWXUDO ZDWHU UHWHQWLRQ PHDVXUHV WKDW GHPRQVWUDWHV WUDGHRIIV












UHYHUVLEOHWHPSRUDU\VLWXDWLRQDQGGHVHUWLILFDWLRQZKLFK LVD UHVXOWDQG LQDOPRVWDOOFDVHV LV LUUHYHUVLEOH/DQG
GHJUDGDWLRQLVDYHU\FRPSOH[V\VWHPLQYROYLQJGLIIHUHQWW\SHVRILQWHUDFWLRQVDQGOLQNVEHWZHHQSURFHVVHVJHQHUDWHG
E\FDXVHVDQGDIIHFWHGE\IDFWRUV,IZHZDQWWRUHGXFHWKHH[WHQWRIODQGGHJUDGDWLRQVFLHQWLILFDOO\UREXVWDQGDFFXUDWH















VRLO HURVLRQ FRQWURO DUUDQJHPHQWVZKLFK FRYHU DJULFXOWXUDO DQG QRQDJULFXOWXUDO VXUIDFHV KDYLQJZHOO HVWDEOLVKHG
ERUGHUV 7KH1DWLRQDO$JHQF\ RI /DQG ,PSURYHPHQWV ± 7LPLV %UDQFK RZQV DQGPDQDJHV ODQG UHFODPDWLRQ DQG
LPSURYHPHQWZRUNVFRYHULQJDWRWDOVXUIDFHRIKDZKLFKUHSUHVHQWVDOPRVWRI7LPLV&RXQW\WHUULWRU\
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VHUYLFHVSURYLGHGE\WKHVHK\GURWHFKQLFDOZRUNV
$SSOLHGK\GURWHFKQLFDOZRUNVIURPWKHVHFWRURIODQGUHFODPDWLRQDQGLPSURYHPHQWHVSHFLDOO\LUULJDWLRQDQGGUDLQDJH
ZRUNV SRVVHVV WKH FDSDELOLWLHV WR SURYLGH LPSRUWDQW HFRV\VWHP VHUYLFHV PDLQO\ IURP WKH ILUVW WKUHH FDWHJRULHV
VXSSRUWLQJSURYLVLRQLQJDQGUHJXODWLQJVHUYLFHV7KHPDLQSRWHQWLDOVXSSRUWLQJHFRV\VWHPVHUYLFHVDUHLQFOXGLQJVRLO
HURVLRQFRQWURO VRLOQXWULHQWV UHF\FOLQJDQG VRLORUJDQLFPDWWHU DFFXPXODWLRQ ,W LVYHU\GLIILFXOW WR LGHQWLI\ WKHVH
VHUYLFHVRQ7LPLV&RXQW\WHUULWRU\FRYHUHGE\ODQGUHFODPDWLRQDQGLPSURYHPHQWZRUNV
















ZDWHUUHXVHDQGZDWHUKDUYHVWLQJFRQFHSWV7KLVDLPFDQEHDFKLHYHGE\ LQWHJUDWLQJ LQ WKHSODQQLQJSURFHVVERWK
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